Groundwater samples collected at different locations in and around Namakkal were analyzed for their physicochemical characteristics. Ten locations of groundwater samples were collected and studied for every two month for the period June-2007 to December-2007. The present investigation is focused on the determination of physicochemical parameters such as temperature, taste, turbidity, electrical conductivity, pH, hardness, total solids, total dissolved solids, total suspended solids, chlorides, sulphate, nitrate, fluorides, dissolved oxygen, sodium, potassium and E.coli bacterium. Groundwater suitability for domestic and irrigation purposes was examined by using WHO and BIS standards, which indicate the groundwater in a few areas, were not much suitable for domestic and agriculture purposes. Thus the objective of this study is to identify the quality of groundwater especially in the town and near by town where groundwater is used for domestic and agriculture purposes is discussed.
Introduction
Groundwater is used for domestic, agriculture and industrial purpose in most parts of the world. Rural population living in India depends on groundwater for domestic and agriculture purpose. The major sources of water are rainfall, surface water involving rivers, lakes and groundwater involving wells and bore wells etc. Groundwater is the only alternative option even for the urban centers having well planned, designed and executed water supply systems like Namakkal town during the periods of water scarcity due to shortfall of rain or its nonoccurrence. Also normally the groundwater is the only water sources for the different locations, where the municipal water supply facilities are not made available. Nowadays, the groundwater potential and its quality level in major cities and urban centers is getting deteriorated due to the population explosion, urbanization, industrialization and the failure of monsoon and improper management of rain water. The groundwater quality is normally characterized by different physicochemical characteristics. These parameters change widely due to the various types of pollution, seasonal fluctuation, groundwater extraction, etc. Hence a continuous monitoring on groundwater becomes mandatory in order to minimize the groundwater pollution and have control on the pollution causing agents. Continuous monitoring on groundwater may become easier with the development of rapid water quality measurement techniques without making much compromise on the accuracy of measurement [1] [2] [3] [4] . Namakkal District reveals that the very famous temple of Lord Anjenaya and Narashimar temple, Education city, Poultry and Egg city throughout India, Body builder of transport, Fort, tourist place and medical plants in Kollihills. The population of Namakkal District is around fourteen lakhs and area is 3363 Sq.km. Namakkal area comprises different types of archaean crystalline formations. The main water source for the town is from Caveri River which is situated about 20 km from the town. At present there is no major industry in and around the study area, yet household waste and garbage are directly discharged into the area. Keeping this in focus, the quality aspects of groundwater in Namakkal area were analysed for general water quality. Thus in this paper an attempt has been made to assess the physical and chemical properties of groundwater in and around Namakkal town.
Experimental
For the present study, the area in and around Namakkal town, Tamilandu was selected. From 10 locations the samples were collected. These were 1.Anbu nagar, 2.Thillaipuram, 3.Ganesapuram, 4. Nallipalayam, 5.S.K.Nagar, 6.Velagoundampatty, 7. Pudhanchanthai, 8.Valayapatty, 9.Aniyapuram and 10. Erumapatty. Overall, 30 samples i.e 3 samples from each location were collected, in which five locations from Namakkal town and remaining five locations are 10-15 km around Namakkal.
Sample collection
The sample selected areas are extensively used for drinking, household purposes and agricultural purposes were identified. The groundwater samples from the sampling locations were taken after operating the motor pumps for about 10 to 15 min. Totally 30 samples were collected from ten locations using spot sampling procedure. The samples were collected in the pre-cleaned polythene bottles with necessary precautions.
Analysis
The temperatures of the samples were noted at their sampling point itself. The samples were put for examination in the laboratory to determine the physical, chemical and biological parameters. These include temperature, taste, turbidity, conductivity, pH, hardness, total solids, total dissolved solids, total suspended solids, chlorides, sulphate, nitrate, fluorides, dissolved oxygen, sodium, potassium and heavy metals. Standard procedure involving spectrophotometry, flame photometry and volumetry were used for the experiment. Presumptive test using lactose bath was performed for drinking water samples to detect the presence of bacteria. The results were compared to WHO and BIS standards.
Results and Discussion
All the collected water samples were mainly from bore well which were collected from bore well surrounded by plants, trees and houses. The physical, chemical and biological parameters are tabulated along with the standard values in Tables 1, 2 
Conductivity and total solids
Conductance of water samples varied from 1.26 to 4.52 mS/cm. But samples 1 and 2 had relatively higher conductivity, which may be due to contamination of conducting material in water samples. According to BIS Standards, the acceptance limit for TDS in groundwater is 500 mg/L, which may go up to 1500 mg/L in case of any alternative source. As per classification of TDS bore well water of Namakkal area come under moderately hard to harder especially sample code 1, 2, 4 and 8 exceeds for BIS permissible limit. Total solids include volatile and non-volatile solids. The presence of excessive solids in water indicates pollution which can lead to a laxative effect. The presence of excessive solids in water may be due to agricultural activities and geological parameters 5 .
Discussion of chemical parameters
The chemical parameters are tabulated in Table 2 . The collected water samples have pH with in the permissible limits ranging from 6.90 to 8.33. Total hardness of collected samples was found to be in the range from 380 to 1050 mg/L. Total hardness values for samples 2, 4 and 8 are high due to the high concentration of calcium and magnesium salts. Hardness leads to heart diseases and kidney stone formation. These samples were not much suitable for drinking, washing, cleaning and laundering 6 . The chloride content of water samples collected lies in the range from 142 to 888 mg/L. Sample 1, 2 and 4 have high concentration of chloride content and exceeds the permissible limit proposed by BIS and WHO.
High chloride content in water bodies harms metallic pipes and structure as well as agricultural crops 7 . Total alkalinity of water samples collected lies in the range from 300 to 935 mg/L. Sample 2 and 6 has high concentration of alkalinity and exceeds the permissible limit proposed by BIS. High alkalinity in water bodies leads to sour taste and salinity. Table 3 and the above discussion show that some of the parameters have the concentration level greater than the permissible limit. The observed coefficient of variation for the parameters shows that the variations in the chlorides (64.26%), iron (62.5%), and fluoride (72.31%) are of moderately high range. From this, it is concluded that various parameter concentrations are varying highly in different locations Correlation is the mutual relationship between two variables. Direct correlation exists when increase or decrease in the value of one parameter is associated with a corresponding increase or decrease in the value of the other. The correlation is said to be positive when increase in one parameter causes the increase in the other parameter and it is negative when increase in one parameter causes the decrease in the other parameter. The correlation coefficient (r) has a value between +1 and -1. The correlation between the parameters is characterized as strong, when it is in the range of +0.8 to 1.0 and -0.8 to -1.0, moderate when it is having value in the range of +0.5 to 0.8 and -0.5 to -0.8, weak when it is in the range of +0.0 to 0.5 and-0.0 to -0.5 13 . The correlation coefficients (r) among various water quality parameters were calculated and the values of the correlation coefficients (r) are given in Table 4 . The strong positive correlation between sulphate and fluoride (-0.977), nitrate and fluoride (0.976), conductivity and chloride (0.954) were found. The correlation coefficients between conductivity and dissolved oxygen (-0.777), total solids and fluoride (0.754), total solids and sulphate (0.732) were found to be moderate correlation. Sulphate and dissolved oxygen were found with negative correlation with other parameters. Total hardness, pH, sodium, potassium and total alkalinity were showing weak correlation with the other parameters. 
Conclusion
In the current study based on physicochemical parameters thus concluded that the sample location code 3, 5, 6, 7, 8, 9 and 10 these water parameters in the limits of BIS and WHO standards. Hence these sample water can be used for drinking, irrigation and fisheries. Water sample location code 1, 2 and 4 are moderately higher in Physical and Chemical parameters which may not be much fit for drinking, cooking purposes. In general this water may be boiling, cooled, filtered and used for drinking purposes. Based on physicochemical studies water collected from the distance of 10-15 Km from Namakkal town is much better than the Namakkal town waters. The statistical analysis of the experimentally estimated water quality parameters on water samples yielded the range of the variation, mean, standard deviation and co-efficient of variation. Since the correlation coefficient gives the interrelationship between the parameters, correlation coefficients were calculated. Results of correlation analysis show that sulphate and fluoride, nitrate and fluoride, conductivity and chloride are having high correlation with most of the other parameters.
